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Executive Summary 
As instructors continue developing useful learning tools for their classrooms, games have become one 
popular alternative. This paper explains an inventory simulation game, two methods for evaluating 
whether students learn from playing the game, and the results from two experiments evaluating student 
learning. 
An effective game will help students understand concepts more quickly and remember them better than 
from a lecture. The game used here is a simulation of an inventory system, where student teams place 
orders for an item on a monthly basis (based on limited knowledge of prior demand), and then the in-
structor informs them what the demand is for that month. There are holding costs for items not sold and 
shortage costs if they run out of items. The students then place their order for the next month. 
To evaluate student learning, two methods were used: a before-and-after questionnaire, and playing the 
game twice. Both methods allowed for an initial benchmark to be established, followed by a measure of 
how much students improved. For the questionnaire, answers were scored and a paired-comparison t-test 
was calculated to assess learning. When the game was played twice, a few things were calculated re-
garding student performance, including the change in student profits.  
Most results point to the conclusion that students learned from the game. Basic inventory knowledge 
increased, students gained an appreciation for the complexity of inventory issues and of decision making 
in general, and students enjoyed the game and thought it was a worthwhile learning experience. It was 
evident that many students grasped the larger strategic issues and were beginning to apply them more 
broadly. Although not all changes were statistically significant, most did improve, suggesting that stu-
dents developed a deeper hands-on understanding of the issues.  
The current study is confirmatory in the general use of simulation games, although it adds to existing 
literature in that little exists on operations management and information systems games and their as-
sessment. Also, this study involves two independent assessments of the same game, two different in-
struments, and two different universities.  
Keywords: Assessment, Learning, Classroom, Games, Simulation 
Introduction 
Games become more useful pedagogical tools as 
the IT infrastructure for developing them and im-
plementing them in the classroom improves. 
Many instructors are using one or more games to 
enhance delivery of their courses, and successful 
games have been disseminated to others through 
various mediums. For example, Heineke & Meile 
(1995) developed an entire book devoted to games 
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and exercises for teaching concepts in operations management. Although it is clear that students gener-
ally enjoy in-class games, it is at times unclear if learning occurs during these exercises. It is difficult to 
separate learning that occurs during games from other forms of learning (e.g., lecture, reading the text, 
working on practice problems). Even if this is possible, there may not be class time available to carry out 
the assessment. 
This research addresses both of these challenges in two experiments at two universities, considering 
learning outcomes from an inventory simulation game that was developed in 1996 at the University of 
Calgary. As the game has been disseminated over the years, it has been used at quite a number of 
schools in the introductory operations management class. Running the game in class requires use of a 
computer to track students’ progress. Students are forced to understand and make rational decisions re-
garding a number of opposing aspects through time. Games of this type (simulation) can be used in vari-
ous disciplines (including information systems) and thus the results from this study should be generaliz-
able to other situations. The success of the game is based on positive student response to the exercise in 
terms of the deeper understanding they have of the complexity of decision-making and due to their en-
joyment of it. It also provides a context in which to teach specific topics after the game has been played. 
The overall goal was to determine if the students achieved a better understanding of inventory manage-
ment in general, and/or a better understanding of specific topics (e.g., how to make calculations). In the 
absence of other teaching on the topic, it is expected that learning will indeed occur. When used in con-
junction with other teaching, it is hoped that a deeper understanding of overall issues will be evident. A 
limitation of this study is the small sample size. However, it is challenging to find class time to increase 
this. 
This paper will conduct a brief review of the literature, explain the inventory game used, review the 
methodology used (including development of the instruments) for evaluation and assessment, and report 
on results from the assessment. 
Literature Review 
In a broad sense, the use of games as part of the educational environment fits into the philosophy of ac-
tive learning and constructivism. Kohn (1997) suggested that in order to promote a deeper understanding 
of material, students ought to be engaged with what they are doing. Passman (2001) reported on the 
benefits of adopting a more constructivist, student-centered model of teaching (for a detailed discussion 
of constructivism, see Applefield, Huber, Moallem (2000)). McKeachie (1994) stated that involving stu-
dents as active participants results in a positive learning experience. More specifically, McKeachie ex-
plained that learning is enhanced if students make decisions and then need to respond to the conse-
quences of each decision.  
There is widespread use of games and simulations within business school curricula. Faria (1998) re-
ported that in a recent survey of accredited business schools, fully 97.5% of them used simulation games 
in part of their courses. A majority of these games addressed marketing or strategic policy issues. Bodo 
(2002) discussed the development of an in-class simulation of the classic prisoner's dilemma game with 
student-designed strategies. Innovative technologies are also adopted in the operation of games. For in-
stance, Doyle and Brown (2000) implemented a business strategy game using e-mail and videoconfer-
encing that involved five teams of postgraduate business students from universities in Ireland, France, 
and the US. In addition, managers have received some exposure to simulation environments. Levine 
(1998) discussed a leadership game, while McCune (1998) reported on a business management simula-
tion for executives. 
It is also apparent in the literature that students support the use of games for educational purposes. Teach 
(1993) surveyed a number of graduates from a variety of U.S. business schools. Simulations and games   Klassen & Willoughby 
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rated quite highly. Students reported that these exercises developed their abilities to solve problems sys-
tematically, perform forecasts in uncertain environments, and to measure objectives. (Interestingly, re-
spondents rated the traditional "lecture" method quite poorly, overall). 
Not surprisingly, instructional support for games has improved lately. For instance, in their book of 
classroom games, Heineke & Meile (1995) provide a copy of student handouts, instructional tips, sug-
gested time frames for game completion and questions for discussion to accompany each game they de-
scribe. Also, guidelines for developing useful games have been developed by Heineke & Meile (2000), 
who suggested that for games to be effective, they should: 
•  provide an “aha” effect – the insight gained should be unknown until the game is played, 
•  require students to generate data (rather than be given data) in order to generate deeper under-
standing, 
•  be low stress for the students, and 
•  use simple materials. 
Also, Heineke & Meile (2000) state that the instructor must be well prepared. It is best to run through 
the game entirely before using the game in class. 
Researchers have analyzed other features of business simulations. Reall, Bailey and Stoll (1998) sug-
gested that during the operation of a game, an individual may behave in a manner inconsistent with non-
game-situation moral reasoning. In short, an individual may act less ethically in a game situation than 
they would in real life. The study did not test this, but may suggest further that an individual will take 
more risks in a game than otherwise. Note, though, that this is the purpose of many games – to try new 
things and to learn in a safe environment. 
Neal (1997) indicated that even though most business simulations are conducted in a competitive man-
ner (with the team earning the most profit deemed the winner), this may not be the best performance 
measure. The earning of significant profit levels may not result in commensurate student learning. How-
ever, it should be noted that this drawback is non-consequential if grades are not attached to game per-
formance. 
Schwartzman (1997) observed that games cultivate a learning environment. Although the measurement 
of student learning is by no means a trivial task, there have been some attempts to assess the level of 
learning experienced by those participating in a game. Gremmen and Potters (1997) divided their mac-
roeconomics students into two sets; those who played the game, and those who had been exposed only 
to lecture material. Both groups were given the same multiple-choice exam, covering various economic 
concepts. They found that students who had participated in the game fared much better than the other 
group. Kraiger and Cannon-Bowers (1995) reported on the development of a training simulation for a 
naval decision-making task. Students exposed to greater training content performed better on exams. In 
a game devoted to strategic management learning, Wolfe and Chanin (1993) discovered that all groups, 
regardless of their initial skill levels, improved their knowledge. Another study (Santos, 2002) discussed 
an interactive teaching tool to introduce students to overall consequences of monetary policy. This Fi-
nancial System Simulator permitted students, representing nations, to interact with each other rather than 
with a computer. Post-game surveys showed that students gained enhanced monetary policy understand-
ing. Westbrook and Braithwaite (2001) designed an educational game focused on the health care system.  
Learning outcomes were improved, as shown by pre- and post-game student questionnaires as well as a 
focus group participant session. 
Thus, prior studies report that learning value was achieved. The current study is confirmatory in the gen-
eral use of simulation games, although it adds to existing literature in that little exists on operations 
management and information systems games and their assessment. Specifically, despite the importance 
of the topic for business students and managers, there is no mention of any inventory management In-Class Simulation Games 
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games in the literature. Also, this study involves two independent assessments of the same game, two 
different instruments, and two different universities. Thus, a broader understanding of the learning from 
the game is gained and insight is provided into the relative effectiveness of the two instruments. 
Description of the Inventory Game 
This inventory game is a simulation of a sporting goods retailer who needs to make appropriate ordering 
decisions for one type of hockey stick. Specifically, students decide when and how many hockey sticks 
to order every month for an entire year. The game takes between 20 and 40 minutes of class time and 
was initially developed to: 
•  enhance learning (with the assumption that learning is done better by doing than by just listening, 
reading, or writing), 
•  develop an enjoyable learning experience, 
•  familiarize students with basic inventory concepts, 
•  give students a chance to test their intuition, and to 
•  demonstrate to students how frustrating it can be to make decisions under uncertainty. 
To play the game in class, students are divided into groups of 3-6 members each and are given the in-
structions (partial instructions are outlined in Appendix 1). They are also provided with some example 
calculations and a worksheet to track their inventory levels through time. To start, students determine 
their order quantity for the first month. Once all groups have reported their orders and the instructor has 
entered these on a spreadsheet (which is projected for the class), the instructor informs students what the 
demand actually is for that month (pre-determined randomly, given the parameters). The spreadsheet 
automatically calculates profit (or loss) for each group, after which groups plan their order for the next 
month. Throughout the game students compare their profit to date with other groups and at the end of 
the game students compare their total profit to the maximum total that could have been achieved if they 
had known demand a priori (more on this later). 
A slightly modified version of the game has been used at times. This version requires students to imple-
ment forecasting techniques a little differently and also assumes demand follows a normal distribution 
(instead of uniform). Students are given demand figures over the past two years (for a similar hockey 
stick). Using this data, they are instructed on how to determine the mean and standard deviation of de-
mand for any month in the current year, as follows: 
Demand = Normal(( D2 + (D1*3)) / 4, absvalue(D1-D2))    (1) 
          where:  D1 is demand for this month last year 
D2 is demand for this month 2 years ago 
Thus, they have the parameters of the normal distribution as well as the trend over the last two years to 
use for their forecast. Note that students do not need to use the above formula; they may simply use in-
tuition based on prior demand. This helps simplify the game to enhance both learning and enjoyment. 
With this version of the game, the student experience is similar, although students might feel that there 
is more uncertainty (based on informal comments). The uncertainty may result because there are no 
maximum and minimum values given for demand (as is done with the uniform distribution), although 
the actual month-to-month variation in the two versions of the game is similar. 
The Assessment Instruments 
Developing effective assessment instruments proved to be a challenging task for a number of reasons. 
For one thing, it was desirable to separate learning as a result of the game from the learning gained as a 
result of other pedagogical techniques used to teach this topic. Since the game is relatively short and is   Klassen & Willoughby 
  5 
followed by lecture and case studies on the same topic, it would not work to simply test them at the end 
of the material. Secondly, some prior studies have used a game for one group of students and not for 
others, and then compared performance. However, there was a strong sentiment not to “deprive” any 
students of playing the game due to the consistently positive response from students over the years. 
Third, it was desirable to determine students’ understanding before playing the game in order to com-
pare it to knowledge after the game. Thus, it was undesirable to simply have a test at the end. In order to 
get accurate readings on relative before and after performance, it is best if the “before” results for each 
student can be compared to the “after” results for the same student. However, this may require knowing 
which student supplied which answers and which students had read the chapter materials (to see how 
much exposure they had to the content before the game). Students are reluctant to give this information 
in the fear that it may be used for grading purposes. Fourth, the game already uses a fair amount of class 
time; extra assessment activities will require even more of this scarce resource. Fifth, despite extensive 
use of the game and the intuitive understanding that the game was useful, it was initially difficult to put 
into words (for a questionnaire) exactly what the learning outcomes were. Finally, it was unclear 
whether a questionnaire could get at the learning that took place or whether it was necessary to check 
learning with another run of the same game (using different demand figures). 
As a result, two different evaluations were used; one at each of two different schools. The first used be-
fore and after questionnaires (similar to the method used by Westbrook and Braithwaite, 2001). Thus, 
the first questionnaire was given, the game was played, and the second questionnaire was given - all be-
fore any portion of the chapter was taught. The questions were purposely very simple as it was assumed 
that students had never had any teaching on inventory management. On a side note, it was an interesting 
and somewhat unnerving experience for the students to do a “test” without having been taught anything 
about the material. 
Appendices 2 and 3 include the two questionnaires. Considering the individual questions, Question 1 
was an attempt to understand if students understood the purpose of inventory management (the big pic-
ture) either before or after the game was played. Question 2 tested whether they understood basic inven-
tory concepts, particularly the concepts of stock remaining from a prior period, and running out of stock. 
This question was identical on the second questionnaire except different numbers were used. The third 
question tested students regarding relevant costs in an inventory ordering decision. It was later realized 
that the fifth option in this question (costs of managing the inventory, referring to the management time 
required) could be ambiguous. However, students did not appear confused by this terminology. The 
fourth question was included to see if the understanding of complex business decisions made under 
uncertainty was enhanced through this exercise. The first questionnaire also asked if they had read the 
chapter or class notes before the game, the assumption being that students that had read the material 
would have a better understanding. If so, this could be removed as a confounding factor. Because of 
these last two questions, it was felt that students would not answer honestly if they were required to sup-
ply their names. Thus, they were encouraged to give an identifier (such as “banana” or “dude”) that they 
would use for both questionnaires. Thus, individual students could be matched before and after but they 
remained anonymous. The second questionnaire had two additional questions, asking if the students 
thought it was a worthwhile experience (testing to see if they enjoyed it) and asking an open-ended 
question about the most important thing they learned from the game (to check broader understanding). 
The second evaluation method was designed to eliminate any questionnaire or testing bias. It involved 
playing the game twice, to see if student performance improved the second time. Due to semester sched-
uling issues, the game was played before and after the lecture on inventory management, in two different 
class periods. In this case the game may have tested both learning from the first playing of the game as 
well as learning from the lecture. However, the instructor was careful not to discuss any aspects of the 
game or its strategy between the two games and a different set of demand values were used the second 
time. In any case, the game involves a much more complex environment than can be handled with the In-Class Simulation Games 
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inventory techniques taught in this introductory operations management class. Basically, the only way to 
optimize such inventory replenishment decisions would be to use the Wagner-Whitin dynamic pro-
gramming method (Silver, Pyke and Peterson, 1998). Thus, whether or not students have had a lecture 
on the material, they are forced to use intuition and deeper understanding instead of the simple formulas 
learned. 
For the second playing of the game, different demand patterns were used, meaning the best possible or-
dering strategy and financial performance differed. As a result, profits could not be compared directly. 
Thus, a closeness measure was developed to measure how close each team was to the optimal profit pos-
sible, as shown in equation 2. 
Profit Optimal
Team Student of Profit
Closeness =      (2) 
This measure will vary between 0 and 1, the closer it is to 1, the better the performance of the team. 
Another measure used relates to the optimal ordering strategy. For the particular demand patterns used, 
although they differ from one another, the best strategy is usually to order in only about half the months 
(determined using the Wagner-Whittin algorithm, as mentioned above). Students initially tend to think 
they should order every month (they don’t think about the balance between ordering costs and holding 
costs, not realizing that ordering costs are relatively high). In the two games, the optimal strategy was to 
order in six of the months (a different set of six months the second time). Recall that the instructor was 
careful not to discuss game strategy between the games and did not show the optimal ordering strategy 
after the first game; only the optimal profit was given. Thus, it can be deduced that the closer a group is 
to ordering in six of the twelve months, the better their strategy. To measure this, the difference between 
the optimal number of months and the actual number of months in which orders were placed was calcu-
lated (for all groups). The differences in the first running of the game and the differences in the second 
running were compared statistically. 
For both methods, the authors’ classes were used for the experiment. These are university students in the 
business program, primarily 3
rd year students, but some were 2
nd or 4
th year students. The first experi-
ment was carried out in a class where 27 students were in attendance. The method of playing the game 
twice was carried out in two classes, with a total of 14 teams the first time and 13 the second time. As 
such, individual teams were not compared; rather overall performance of the class was measured. It is 
felt that using different teams the second time enhances learning, as students have a different set of peers 
to gain understanding from.  
Results 
Questionnaires 
Overall, the questionnaires revealed that students had a better understanding of inventory management 
issues after the game than before. For the first three questions the alternative hypothesis tested was 
whether students improved; whether they answered more accurately after the game. These three ques-
tions could potentially be treated as qualitative data, comparing the proportion correct after the game to 
the proportion correct before. However, once they are scored, it is equally valid to perform a quantitative 
matched pairs test of means. Also, using the matched pairs option provides a better student-by-student 
comparison. Table 1 gives results for the first three questions, including p-values from the matched pairs 
test. Microsoft Excel was used for all data manipulation and statistical tests.   Klassen & Willoughby 
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Question 
Potential # 
Points (27 
students) 
 
Score 
 Before 
 
Score 
 After 
 
p-value 
(one-tail) 
Proportion 
Correct 
Before 
Proportion 
Correct 
After 
1  54 10  20  0.024  18.5% 37.0% 
2  27 22  17  0.952  81.5% 63.0% 
3  135 77  103  0.001  57.0% 76.3% 
Table 1: Results of before and after questionnaires: Questions 1-3 
Question 4 
 
Number 
Before 
Number 
After 
Very Easy  0  0 
Easy 0  0 
Moderate 8  5 
Difficult 18  14 
Very Difficult  1  8 
    
p-value   0.010 
Table 2: Results of before and after  
questionnaires: Question 4
Question 5  Number 
After 
Not at all  0 
Somewhat 1 
Moderately 5 
Very Much  21 
Table 3: Results from after  
questionnaire: Question 5 
First, recall that students were not taught anything about inventory management before these question-
naires; thus, scores would be expected to be low, especially before the game. Also, students all reported 
not reading the inventory chapter or other material before the class. This was not unexpected, since this 
class met every day of the week and there was an assignment due the day of the game, reducing their 
opportunity to read the material. The instructions for the game go over a few inventory concepts, but 
these are directly related to the game; they are not generalized. 
Questions 1 and 3 show strong evidence that there was improvement after the game. However, Question 
2 gives no evidence of improvement, as there was actually a drop in performance on this question. It 
seems students confused themselves with the additional information they gained from playing the game, 
thinking this question was more complex than it actually was. One possible confusing factor may be that 
the game includes shortage costs, but this question did not (the idea was to make it simple). A few stu-
dents were confused on the after questionnaire because they were looking for shortage costs in the ques-
tion. Possibly the question should have included a statement such as “ignore any costs not mentioned”. 
Questions 4 and 5 use ranked (or ordinal) data. 
Question 4 asked how difficult students feel inventory 
decisions are. It was designed to see how students 
perceive the complexity of inventory-related deci-
sions. It is felt this may also be an indication of their 
before and after understanding of business decisions in 
general; students may under-estimate the complexity 
of decisions in the real world. Since we have matched 
pairs, the sign test is most appropriate for this data, 
using the alternative hypothesis that students will feel 
it is more difficult after the game. The sign test is 
made possible by coding the responses from 1 to 5, 
with “very easy” being labeled 1 and “very difficult” 
being 5. Results are summarized in Table 2. 
The sign test reveals a significant change, with overwhelming evidence that students felt that inventory 
management was more complex after the game than they did before.  
Question 5 (only on the second questionnaire) asked if the game was worthwhile, to get an indication 
whether students enjoyed and felt they learned from the 
game. As can be seen in Table 3, the vast majority felt the 
game was a very worthwhile learning experience. 
In their responses to Question 6 (an open-ended question 
asking about the most important thing learned from the 
game), a few students mentioned very game-specific learn-
ing, which was positive but did not show that they were 
generalizing the concepts. However, most students 
understood the wider applicability. A number of students In-Class Simulation Games 
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pointed to the difficulty of predicting demand and some pointed to the need for analysis when making 
decisions (instead of just guessing). Others mentioned the importance of focusing on the long-term re-
sults, which is likely due to the fact that many groups start out with little profit or even losses at the be-
ginning of the game, but by the end, all made a profit. 
Running the Game Twice 
As mentioned above, the groups for the two times the game was played varied in number and in compo-
sition because the second game was run on a different day than the first. This is a potential confounding 
factor, since there were a few students present for the first game who were not present for the second 
game and vice versa. However, as stated above, the goal in this case was to measure overall class learn-
ing instead of comparing specific groups to each other. On a side note, students enjoyed playing the 
game twice; some even wanted to play a third time to see if they could improve further. 
The average closeness measure during the first game was 0.825, and during the second it was 0.839. 
Comparing these using a one-tailed t-test, the p-value is 0.279, showing no evidence that the groups 
were more profitable the second game. However, during the second running, one group did exception-
ally poorly; the difference between this group and the next worse group was considerably larger than the 
difference between any other two groups. Possibly this group had a number of members that were not 
present for the first game. Thus, if this group is considered an outlier and removed, the average close-
ness measure for the second game is 0.851, with the p-value comparison changing to 0.118. Thus, there 
is still no evidence of an improvement, although it is considerably closer to being significant than be-
fore. 
The second measure for this measurement technique showed a more remarkable improvement. In the 
first game, groups placed orders in 82.7% of the months (on average). The second time they ordered in 
only 53.2% of the months. In both cases, the best solution was to order in 50% of the months. As ex-
plained above, individual group differences from the optimal number of months were calculated. Thus, 
ordering in too few months was as equally negative as ordering in too many months, with the differences 
getting larger as the number of months got farther from optimal. These were compared using a standard 
t-test for comparing means. The alternative hypothesis was that the differences were lower the 2
nd time 
around. The result showed overwhelming evidence that groups were closer to ordering in the optimal 
number of months the second time the game was played (p-value = 0.0045). 
Discussion and Concluding Remarks 
All results (except one) point to the conclusion that students learned from the game. Basic inventory 
knowledge was tested in the first 3 questions on the questionnaire. Two of these showed significant im-
provement; one showed no improvement. However, these 3 questions may be less important than the 
rest of the results, as the rest tested on a more general, conceptual level. Question 4 showed that students 
gained an appreciation for the complexity of the issues and of decision making in general. Question 5 
and the comments from the groups that played twice showed that students enjoyed the game and thought 
it was a worthwhile learning experience. Both question 6 (1
st study) and the reduction in the number of 
months in which orders were placed (2
nd study) demonstrated that many students grasped the larger stra-
tegic issues and were beginning to apply them more broadly. The increase in the closeness measure, 
while not statistically significant, did show that students were closer to the optimal solution the second 
time they played. In this experiment both measures showed improvement, with one being highly signifi-
cant. This demonstrates a deeper hands-on understanding of the issues necessary to do well in the game. 
Thus, this study has confirmed prior research that games are effective in enhancing learning. In this par-
ticular case, two different experiments at different schools support this, lending credibility to this con-
clusion. This study raises the interesting question of how to assess learning from a particular pedagogi-  Klassen & Willoughby 
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cal technique (without including learning from others). For instance, some prior studies report that stu-
dents who had played a game performed better on a test, but how do we know for sure if these students 
didn’t also study harder? The best way to test learning from a game is likely either with before and after 
questionnaires, or by playing the game twice in the same class, thus ensuring that no learning from other 
sources occurs in between. However, both of these methods require a large amount of time in one class 
session.  
Research illustrates that students are more likely to remember the educational material learned from 
games than from a typical lecture. This may be the strongest reason to use games in the classroom. Be-
sides this, students likely develop positive feelings toward a course in which games are used, thus im-
proving the chance of paying attention and learning even during other class sessions. A possible draw-
back to in-class games is the time taken. In general, less material can be covered if a game is used. 
However, the conceptual learning and the “aha” effect may be much more valuable than the learning of 
numerous facts. In fact, a well-designed game should actually reduce the class time needed to teach a 
particular concept (Heineke & Meile, 2000). 
Now considering the inventory game itself, this game meets all the goals mentioned earlier with the pos-
sible exception of one. Students gain specific and general conceptual knowledge about inventory, often 
realizing these through doing instead of by being told. They generate their own data by choosing the size 
and timing of orders, and the game has simple materials for students’ use. The goal that may not be met 
is that it may not be low stress. Students work hard to make the correct decisions, some even using cal-
culators to try and make better decisions. However, this turns out to be a good team exercise, where 
members need to rely on others to gain understanding. It is complex enough that few can grasp all deci-
sion factors on their own.  
As this game has been revised over the years, there has been a gradual push to add complexity (in the 
attempt to add more realism). However, it is proposed that this is a step in the wrong direction. Simply 
put, simple games demonstrate most concepts better than complex games. In fact, it may be desirable to 
develop games that can be completed in very short periods of time – a concept taught in 5 minutes may 
be the same as one taught in 20 minutes. Granted, there may be value in working on something over a 
longer period of time, but in any case, this may be an opportunity for future research. 
In conclusion, simulation games provide good learning experiences because students make decisions, 
see the results of those decisions, and then need to make further decisions based on those results. Results 
are based on individual decisions as well as on the accumulation of all their decisions. Most simulations 
involve uncertainty; thus, they are useful tools to acquaint students with this aspect of decision-making. 
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Appendix 1: Student Instructions for the Game 
"Il Lance, Il Compte" 
At a recent trade show, a French company unveiled its radical new product for the sports equipment in-
dustry - a graphite hockey stick! The company, known as "Il Lance, Il Compte" (rough translation of 
"He Shoots, He Scores") has enthusiastic plans for the stick. As owners of a medium-sized retail sport-
ing goods store, you (the student participants) are keenly aware of the various costs involved in ordering 
and holding inventory. Taking into account the respective costs, you are to develop an appropriate order-
ing policy for this brand-new item. 
Since this is a new product, you have no historical data on which to base your forecast of demand. How-
ever, you are aware that hockey sticks are seasonal items. Based on sales of other winter sports equip-
ment, you observe that sales follow three 4-month "seasons". These seasons are: 
• strong peak: September - December (inclusive) 
• weak peak: January - April (inclusive) 
• slow: May - August (inclusive) 
Your best bet as to demand during these periods is that it will follow a "uniform" distribution, with the 
following parameters: 
• strong peak: [40,70] 
• weak peak: [20,45] 
• slow: [5,25] 
Consequently, the graphite hockey sticks demand during the month of September could fall anywhere 
between 40 and 70 (any demand can occur with equal probability in that interval). It will never be lower 
than 40, nor higher than 70. If it were the month of June, demand could be anywhere between 5 and 25 
(never lower than 5, never higher than 25). 
"Il Lance, Il Compte" will allow you to purchase hockey sticks for $20. Market research results given at 
the recent trade show indicated that potential customers would pay up to $30 for the item. Thus, you 
plan to use $30 as your selling price. Note that the amount you sell in a given month is always the lowest 
of either monthly demand, or beginning inventory + quantity ordered.  
Placing an order costs you $60 (note that the manufacturer allows at most one replenishment per month). 
Any unsatisfied demand (a stockout) costs you $7 per unit short in addition to the foregone profit on this 
lost sale. Backorders are not allowed (since customers will most likely purchase the hockey stick from a 
competitor if you don't have enough on-hand). Inventory remaining at the end of a month costs you $1 
per unit. 
Your task is to plan replenishments (when to order, how much to order) on a month-by-month basis for 
the next 12 months. Assume that the first month in the planning horizon is July, and that there is no in-
ventory on-hand. After you make your replenishment decision, the instructor will announce the demand 
for that month. Then, you may make the decision for next month. Use the attached table to indicate your 
monthly replenishments, and to tabulate the results of your respective strategy. If a stockout occurs, 
write "0" for the ending inventory, and put a "0" for the beginning inventory of the subsequent month. 
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Appendix 2: Questionnaire before the Game 
 
This questionnaire is to be filled out before the inventory game. Its purpose is to evaluate how much 
students learn from the game. It will NOT be used for grading purposes or impact your course grade for 
this class in any way. 
 
 
1. The two main questions that inventory management addresses are: 
 
a. ______________________________________________________________________________ 
 
b. ______________________________________________________________________________ 
 
 
2. Suppose you manage a clothing store and order 10 shirts of a certain size and color. You also have 5 
shirts left from the last order. The selling price is $10 (this is a discount retailer). Suppose 20 customers 
come in to purchase one of those shirts. 
 
 What is your revenue? ________  
 
 
3. Suppose your need to decide whether to place an order every week or every month. Which of the fol-
lowing would you take into account? (Circle all that apply) 
 
Cost of   Ordering    Holding    Cost of   Costs of managing 
 items      costs        costs    a stockout      the inventory 
 
 
4. How difficult do you think it is to make inventory decisions? 
 
Very easy       Easy   Moderate    Difficult  Very difficult 
 
 
The following information is important and will NOT be used for grading purposes: 
 
Name: (or other identifier) ______________________________ 
 
Did you read the inventory chapter in the text before class?    YES    NO 
 
Did you go over or glance at the class notes before answering these questions?   YES  NO 
   Klassen & Willoughby 
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Appendix 3: Questionnaire after the Game 
 
This questionnaire is to be filled out after the inventory game. Its purpose is to evaluate how much stu-
dents learn from the game. It will NOT be used for grading purposes or impact your course grade for 
this class in any way. 
 
 
1. The two main questions that inventory management addresses are: 
 
a. ______________________________________________________________________________ 
 
b. ______________________________________________________________________________ 
 
 
2. Suppose you manage a clothing store and order 8 shirts of a certain size and color. You also have 4 
shirts left from the last order. The selling price is $10 (this is a discount retailer). Suppose 18 customers 
come in to purchase one of those shirts. 
 What is your revenue? ________  
 
 
3. Suppose your need to decide whether to place an order every week or every month. Which of the fol-
lowing would you take into account? (Circle all that apply) 
 
Cost of   Ordering    Holding    Cost of   Costs of managing 
 items      costs        costs    a stockout      the inventory 
 
 
4. How difficult do you think it is to make inventory decisions? 
 
Very easy       Easy   Moderate    Difficult  Very difficult 
 
 
5. Was this game a worthwhile learning experience? 
 
Not at all  Somewhat  Moderately   Very much 
  
 
6. What is the most important thing you learned from the game? 
 
_________________________________________________________________________________ 
 
The following information is important and will NOT be used for grading purposes: 
 
Name: (or other identifier) ______________________________ 
 